Synergistic effects of chronic bryostatin-1 and alpha-tocopherol on spatial learning and memory in rats.
Evidence is emerging that protein kinase C (PKC) plays a crucial role in the neural processing of memory information and that PKC deficits underlie certain types of memory impairment, including Alzheimer's dementia. Chronic activation of PKC isozymes with bryostatin-1 induces synthesis of the proteins that are involved in memory consolidation and, therefore, may represent a pharmacological strategy for antidementic and memory therapies. PKC isozymes are, however, sensitive to oxidants, whose generation is also increased by PKC activation. Oxidants may be responsible for some adverse effects with PKC activators, potentially limiting their antidementic and memory-enhancing "benefit". We investigated the effects of intravenous bryostatin-1, a potent PKC activator, and of its co-administration with oral alpha-tocopherol, a potent antioxidant, on spatial learning and memory. Bryostatin-1 at a chronic and intravenous dose of 10 microg/m2 (2 doses/week for 3 weeks) alone did not significantly affect the spatial learning and memory, but showed a synergistic effect when co-administered with alpha-tocopherol (60 IU/kg, orally and daily for 3 weeks), a potent lipid-soluble antioxidant and also a possible inhibitor of PKC in peripheral tissues. Acute administration of the same doses, however, did not have obvious influence on the learning and memory. These results provide support for the strategy of achieving memory-enhancing benefits with PKC activators and restricting their oxidant-related adverse effects with alpha-tocopherol co-administration. These agents, therefore, may hold significant potential as new, combined antidementic and memory therapeutics in the future.